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Abstract
It is important to measure how well Strategic Information Systems Planning (SISP) is done and how planning is
improving over time. SISP measurement and assessment is associated with a huge amount of variables and
interactions. SISP is confronted with two problems: a problem of comparing the importance of the tangible and
intangible properties of its elements, measured by different scales, and a problem of synthesis of influence of
these elements on the SISP constructs or the overall SISP success. The reported SISP measurement methods are
not capable of overcoming these problems. This paper demonstrates a unique implementation of the Analytic
thinking theory for establishing the relative and absolute importance of the SISP constructs. This theory is
operationalized through the Analytic Network Process (ANP) and Analytic Hierarchy Process (AHP) methods
which have capability to synthesize the various measures into a single overall measure of SISP maturity or SISP
success. Based on AHP/ANP, the paper presents the framework for assessment and measurement of SISP
maturity which is empirically validated in Australian environment.

Keywords
Strategic Information Systems Planning, SISP, Analytical Network Process, AHP/ANP.

INTRODUCTION
Large investments in an ever-developing IT technology inevitably require planning. Strategic Information
Systems Planning (SISP) is seen as ‘the process of identifying a portfolio of computer-based applications to be
implemented, which is both highly aligned with corporate strategy and has the ability to create an advantage
over competitors’ (Doherty; Lofgren 2002; Marples and Suhaimi 1999). Since its introduction, SISP has never
been abandoned, and SISP is going to be a long-lasting need within an organisation. As such, the ability to know
what to measure (SISP assessment), and the knowledge how to measure (knowing where you are in SISP terms)
is a condition for the capability to specify what is to be done (strategy).
Measurement plays a crucial role to keep IT aligned with business goals and is ranked as one of the 10 top
challenges confronting most IT executives today (Faulkner 2002). SISP renders many intangible benefits and
must incorporate the consideration of these intangible process contributions (King 1988). The inability to
reliably measure costs and benefits is not just frustrating, but is a limiting factor to successful SISP
implementation due to the incapability of performing corrective actions on time, and enabling IT to learn which
initiatives provide the best business value. The need for the improvement of measurement of ‘soft’ and ‘hard’
SISP variables is widely acknowledged (Faulkner 2002; Sweat 2002; Willcocks 2000).
SISP in its complexity, apart from technological issues, reflects relationships to organisational structure,
decision making, culture, learning, performance, customer relationships, globalisation, etc. thus making its
assessment and measurement very difficult task. A single scale can never be sufficient to measure complex
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variables (Segars and Grover 1998). SISP is a complex multidimensional construct; hence a spectrum of multiitem scales are needed to measure the SISP attributes. The existing SISP theory is focused on identifying SISP
success/failure factors but it lacks their measurement. Diagnostic procedures for overall SISP effectiveness have
not yet been developed to any significant extent. The results of studies that used aggregation of the scores for
multiple factors like weighted averages are of questionable validity (Fitzgerald, 1993).
The complexity of SISP factors and their interactions requires a theory which provides a new way of thinking
and which enables the research to deal with complex issues by simplifying it in a natural and structured way.
This paper suggests the use of the Analytic thinking theory, operationalized through the Analytic Network
Process (ANP) and Analytic Hierarchy Process (AHP) methods to deal with the complexity of SISP. These
methods offer the powerful use of ratio scales to measure physical and social domains, thus overcoming the
problem of comparing and combining the different scales. ‘Ratio scales are what social scientists need in their
research to create and analyse data deriving from judgements along with statistical information’ (Saaty 2001a, p.
xii).
Practical benefit of AHP/ANP application is immense as it helps in establishing an ‘ideal’ SISP benchmark
against which to compare SISP (planning per se) in any organisation. Furthermore, these methods enable
synthesis of various scores in a single overall measure of any SISP dimension or overall SISP success. This can
be used as an early warning diagnostic tool to draw attention to particular aspects of SISP that need
improvement.
After review of the current approaches for SISP measurement, a brief explanation of the Analytic thinking
theory and AHP/ANP methods is provided. Then, a framework for SISP assessment and measurement is
presented, followed by explanation how AHP/ANP was applied for establishing the SISP maturity benchmark
and measurement of SISP in Australia. Finally, implications for practice and research are presented.

SISP MEASUREMENT RESEARCH
The well-known paradigm ‘measure to be able to control’ is not followed in SISP, as the domain of measurement
is the biggest single failure reported (Willcocks 2000). When SISP is implemented, very often unexpected,
perhaps unwanted, outcomes may happen (Hubbard et al. 1996). Business goals can change, organizational
structure can change, and the technology can change. Some of these changes may have an adverse impact on
SISP implementation, and may be minimized, even avoided, if corrective action is taken at the right time. So,
monitoring and evaluating outcomes and also discovering what is happening during the entire SISP process is
very important. SISP evaluation is neglected (Remenyi and Sherwood-Smith 1999) possibly because the
measurement of the effectiveness of the planning process is difficult as there are no adequate methods and tools.
Even the measurement of effectiveness of IT department is suggested to compensate for the lack of tools for the
SISP effectiveness evaluation (Ang et al. 1995).
SISP assessment and measurement is the main objective of a very few SISP studies. Difficulties of obtaining a
‘big picture’ of SISP performance is acknowledged in these studies. King (1988) tried to obtain an overall
assessment of SISP by inserting an overall evaluation item into each evaluative construct based on various 5point scales. He concluded that the results of studies that attempt to measure SISP by return on investment or
other financial criteria is considered flawed because of their inability to isolate the effect of SISP as one of many
contributors to financial performance of an organisation. Lederer and Sethi (1991) used the unidimensional scale
of 1 to 5 where 1 represented ‘not a problem’ to 5, an extreme problem, to investigate the five dimensions of
SISP: the organisation, implementation, database, hardware, and cost. Limitation of this approach is obvious;
such a narrow operationalisation cannot adequately address complexity of SISP dimensions. Grover and Segars
(2005) used a 7-point Likert type scale to conduct an empirical evaluation of maturity stages of SISP based on six
process variables and five effectiveness dimensions of SISP (alignment, analysis, cooperation, improvement &
capabilities, and contribution). Also, their study did not attempt to synthesize the various measures into one
single measure of SISP success or level of maturity.
However, many approaches are suggested to deal with the complexity around the measurement of SISP variables.
Four of them are: Comparative judgement, Normative judgement, Goal-centred judgement, and Improvement
judgment (Segars and Grover, 1998). Nevertheless, this study found that these approaches may not be enough to
effectively address SISP measurement issues.
Comparative Judgement
Comparative analysis compares the attributes of the particular system with other ‘similar systems’ by asking the
typical question “How does our system’s performance compare against similar systems that are operating in
comparable organisations”? (Segars and Grover 1998). While this perspective is very intuitive, it can give an
invalid conclusion when assessing the level of SISP success or maturity as the comparison base may be
inadequate (under-achieving).
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Normative Judgement
The typical question to ask for Normative approach is: “How does our system’s performance compare against
that of a theoretically ideal system”? (Segars and Grover 1998). Where the theory is in an advanced stage it is
possible to compile the set of ‘ideal’ standards or criteria, which are independent of the unique planning
characteristics of the organizations. This approach has utilised by many SISP researchers (Goodhue et al. 1992;
Ramanujam and Venkatraman 1987). This could be a legitimate approach for this study. Nevertheless, Goodhue
et al. (1992) and others pointed out to a narrower focus and set of outcomes that this perspective offers. In
addition, this approach doesn’t offer easy methods for setting the ‘ideal’ model. The focus can be extended and
therefore the study uses this perspective in combination with other approaches.
Goal-centred Judgement
Goal-centred Judgement approach is the most intuitive and widely used (King 1988; Ramanujam and
Venkatraman 1987). The question to be raised when this approach is taken is: “To what extent are the multiple
objectives (or goals) of planning fulfilled”? Every organisation has its own objectives and goals; however, there
are general objectives which all SISP systems are trying to reach. The literature review suggests that this
perspective is very useful for developing constructs of SISP success. Similarly to the normative and comparative
judgements, the goal-centred approach does not have an associated methodology for the easy assessment of
relations among SISP constructs. In principle it is accepted as the theoretical bases for conceptualising SISP
maturity constructs.
Improvement Judgement
A typical question for Improvement Judgement approach is: “How has the planning system adapted to changing
circumstances”? This approach is utilised to know the ability of an organisation to improve, and evolve over
time. Also, it can provide a structural approach for assessing the dynamic side of SISP. By providing a broader
focus and more applicable measurement insights on various process dimensions, this approach is used by many
researchers, for example Segars and Grover (1998). The study acknowledges the benefits offered by the
improvement judgement and combines this approach with other approaches.
In summary, SISP assessment and measurement is not effectively achievable through commonly used SISP
perspectives. There are no enough common standards for assessing strategic planning, thus the sole use of
normative judgement will lead to limited outcomes. Also the ‘comparative judgement’ approach of SISP is
calling for comparison of ‘similar systems in comparable organisations’. To be able to generalise outcomes, this
would be an impossible task. Some directions from the goal-centred and improvement judgement approach could
be utilised, but the lack of supporting methods is the reason to go beyond conventional boundaries of SISP
thinking. Consequently, the need for a new approach that better supports the objective of establishing the SISP
benchmark is evident.

ANALYTIC THINKING APPROACH
It is a time to revitalise strategic planning by using complex system modelling and simulation methods
(Ginsberg, 1997). The use of the analytic thinking approach in a SISP study is a contribution to those demands
for rejuvenating planning theory and practice. Analytic thinking is a new way to manage judgements. This
theory combines the deductive (focus on the parts) and the system approach (focus on a system as a whole).
While the SISP literature doesn’t report use of this theory (to researcher’s knowledge), there are numerous
examples in social science where it is utilised. Numerous applications by individuals, corporations and
governments (from energy, transport planning to planning for higher education) are reported (Saaty, 2001b).
Analytic thinking is the theory of measurement, grounded in three principles: (1) the principle of constructing
hierarchies, (2) the principle of establishing priorities, and (3) the principle of logical consistency. Analytic
thinking reflects the way we naturally behave and think. It is characterised as a process of ‘systemic rationality’,
which combines deductive and inductive (or system) thinking (Saaty, 2001b). The principle of structuring
hierarchies provides the benefits of holistic assessment of a problem (the system approach) while studying the
simultaneous interaction of its components (the deductive approach). In other words, by breaking down the
‘system’ into clusters and subdividing these clusters into smaller ones, and so on hierarchically, large amounts
of information are integrated into the structure of a problem and form a more complete picture of the whole
system. The number of parts used is usually between five and nine.
Relationships can be analysed by taking pairs of similar elements and relating them through their attributes
against certain criteria. The goal is to discriminate between both members of a pair of elements by judging the
intensity of the preference for one over the other. Inconsistency in judgment is allowed and measured to enable
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both, improving judgment and arriving at a better understanding of the problem. Then, the synthesis process will
measure and rank the impact of these elements on the entire system (Saaty 2001a; 2001b).
It should be noted that the analytic thinking process involves the integration of hard data with subjective
judgments about intangible factors. It is not possible to define the purpose and meaning of reality outside such a
framework (Saaty, 2001a). But still, the use of the analytic thinking helps to reconcile the different views while
judging the importance of constructs. While analytic thinking incorporates both, qualitative and quantitative
properties, it is found that the quantitative approach serves better in many applications. It is both descriptive and
normative theory; in the case of pairwise comparisons, it is descriptive, and it is normative by requiring expert
judgement to create intensity scales.
Analytic thinking is operationalized through the AHP and ANP methods. Models developed by help of
mathematics (software tools that support the operationalisation of AHP/ANP theory) are not the subject to
criticism and validation because of the ‘lack of factors’ constraint. They can handle a huge number of interacting
factors without being limited by the sample size as is case for the models built with the support of standard
statistical methods. These models are seriously limited by the ratio of the number of measured variables and the
minimal sample size, and with the data distribution. Therefore, complex SISP models in their entirety are never
validated as a ‘whole’, as large enough, by statistical criteria, sample is practically hard to obtain (i.e. that would
require receiving thousands usable surveys form a sampled population). Strict statistical validation (for example,
with structural equation modelling) is conducted only on SISP subdimensions (King, 1988).
AHP/ANP Framework
AHP and ANP are advanced multi-criteria decision making techniques that explore the relationships of the goal,
objectives (criteria), sub-objectives (subcriteria) and alternatives to enable decision-makers to select the best
alternative (Saaty, 2001a; Saaty, 2001b). This is a nonlinear framework which can be applied for appropriate
investigation of the SISP construct relations as SISP is non-linear process. These techniques use the natural
principles of analytic thinking organised through hierarchic (AHP) or feedback network structures (ANP). A
simple, hierarchic structure consists of a goal, criteria, and alternatives (Figure 1).

Figure 1: A Three-Level Hierarchy (Saaty 2001a)
Feedback structures do not have a hierarchy appearance; they are a network, with cycles connecting its
components of elements, which we can no longer call levels, and with loops that connect a component to itself.
The importance of criteria determines the importance of alternatives, but also the importance of alternatives
themselves determines the importance of the criteria. Feedback can cause an unimportant element to become
important (Saaty, 2001a). Thus, combination of hierarchy and feedback network structures is proposed for use
of SISP assessment (Figure 2). Also, the study proposes that the stages of SISP maturity should be organised as
a node of alternatives against which are all construct/attributes judged with respect to the overall goal of
successful SISP planning.
AHP/ANP framework is based on seven perspectives: 1) Ratio scales, proportionality, and normalized ratio
scales, 2) Reciprocal paired comparisons, 3) Sensitivity of the principal right eigenvector, 4) Homogeneity and
clustering, 5) Synthesis that can be extended to dependence and feedback, 6) Rank preservation and reversal,
and 7) Group judgements.
A multidimensional scaling is transformed to a unidimensional scaling with the AHP/ANP. It is known that
measurements on different scales cannot be directly combined. AHP/ANP overcomes that problem by
developing priorities for alternatives and the criteria used to judge the alternatives. Priorities are established for
the criteria in terms of their importance to achieving the goal, and then priorities are derived for the performance
of the alternatives on each criterion.
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Figure 2: A General SISP Hierarchy and Feedback Network Structure
Priorities are established based on pairwise assessments using judgement. The problem of different types of
scales is solved through the process of prioritization by interpreting their significance to the values of the users.
A weighting and adding process is used to obtain overall priorities for the alternatives as to how they contribute
to the goal (Saaty 2001a). Ratio scales are central to the generation and synthesis of priorities. Experience with
this scale, shown in Table 1, (Saaty 2001a) confirms that nine units (1 through 9) are reasonable to reflect the
discrimination of the intensity of the relationships between elements.
Table 1. The Fundamental Scale Used for Paired Comparison Judgments, (Saaty 2001a)
Intensity of
Importance

Definition

Explanation

1

Equal Importance

Two activities contribute equally to the objective

2

Weak

…… between Equal and Moderate

3

Moderate importance

Experience and judgment slightly favour one
activity over another

4

Moderate plus

…… between Moderate and Strong

5

Strong importance

Experience and judgment strongly favour one
activity over another

6

Strong plus

…… between Strong and V. Strong

7

Very Strong or demonstrated importance

One activity is favoured very strongly over another;
its dominance demonstrated in practice

8

Very, very strong

…… between V. Strong and Extreme

9

Extreme importance

The evidence favouring one activity over another is
of the highest possible order of affirmation

Reciprocal
of above

If activity b has one of the above nonzero
numbers assigned to it when compared
with activity c, then c has the reciprocal
value when compared with b

If x is 5 times y, i.e., x=5y, then y=x/5 or y=1/5x

Rationals

Ratios arising from the scale

If consistency were to be forced by obtaining n
numerical values to span the matrix

The connection between the judgement done against the 9 point-scale and scaling normally used in SISP
measurement instrument are done through the concept of absolute measurement (also called rating). This
concept is described in more details later in this section.
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Paired Comparison
The criteria are used for pairwise comparing of components (clusters) and elements (nodes). The generic
question to be answered by making pairwise comparison is: ‘Given a control criterion (subcriterion), a
component (element) of the network, and given a pair of components (element), how much more does a given
member of the pair influence that component (element) with respect to the control criterion (subcriterion) than
the other member?’ (Saaty 2001a, p. 93). The Super Decisions software (version 1.4.1, that implements the
AHP/ANP for the personal computers) was used to provide mathematical procedures to synthesize the model to
produce the best rank order relative to the model structure. Synthesis is needed as each component has a highest
ranked element and they cannot all be first in the system. Thus, the components themselves, according to their
influence on each component in the system with respect to a higher order control criteria need to be compared.
ANP is used for absolute and relative comparison. In relative comparisons, elements are compared in pairs
according to a common attribute. In absolute comparisons, elements are compared with a standard in one’s
memory that has been developed through experience. In the case of different measurement scales, the process of
prioritisation and relative ratio scales are used to avoid use of any kind of unit. When forming the ratio, a single
number is drawn from the fundamental 1-9 scale of absolute numbers. The fundamental scale used for paired
comparison judgements is shown in Table 1.
The following is a simple demonstration how judgement is operationalised for use by AHP. Let judge SISP
success by the criteria (like effectiveness, efficiency etc). Let the criteria 1 to be moderate important than the
criteria 2, and it is between equal and moderate important to the criteria 3; at same time criteria 3 is moderate
important than the criteria 2. Priority judgements are derived and shown in Table 2. This table indicates the
dominance of the factors listed in the rows over the factors listed in the columns using judgements on a scale 1
to 9 (i.e. 1 is equal importance, 2 is between equal and moderate, 3 is moderate importance, 4 is moderate plus,
etc., refer to Table 1).
Table 2. Pairwise Comparison Matrix for the Criteria
Question

Criteria 1

Criteria 2

Criteria 3

Priority Vector

Criteria 1

1

3

2

0.528

Criteria 2

1/3

1

1/3

0.140

Criteria 3

½

3

1

0.333

Inconsistency = 0.05

This example demonstrates the technical aspects of deriving the priorities and assessing their consistency.
According to AHP theory, the vector of priorities has to be derived from the reciprocal matrix of comparisons.
The solution (priority vector) is obtained by raising the matrix to a sufficiently large power, then summing over
the rows and normalizing (dividing each row sum by the total). In this case, supermatrix W is calculated as
shown below. (Note: the supermatrix is a matrix in which elements are matrices.)

1

3

2

1

3

2

1•1+3•0.33+2•0.5

1•3+3•1+2•3

1• 2+3• 0.333+ 2•1

W = 0.33 1 0.333 • 0.33 1 0.333 = 0.33•1+1•0.333+0.333•0.5 0.333•3+1•1+0.33•3 0.333• 2+1• 0.333+0.3331
0.5 3

1

0.5 3

1

0.5•1+3•0.333+1•0.5

0.5•3+3•1+1•3

0.5• 2+3•0.333+1•1

3
12
5
20/ 37.666
0.530
W = 0.833 3 1.333 = 5.166/ 37.666 = 0.137
2
7.5
3
12.5/ 37.666
0.332
The value of the priority vector shown in Table 2 is produced by the software package ‘Super Decisions’. The
value obtained by manual calculations shows that raising the matrix to the power of 2 is already an acceptable
approximation.
Similarly, the dependency among subcriteria is tackled through the pairwise comparisons of the subcriteria
among themselves in respect to the control criteria. The nodes (elements of the SISP constructs) are judged in
the same way. To prioritise the nodes, the following generic question is to be asked: for a given subcriterion, a
node of the network and given a pair of nodes, how much more does a given member of the pair influence that
node with respect to the subcriterion than the other member?
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The weighted supermatrix gives the direct influence of any element on any other element. To take in account the
influence of an element on a second element indirectly through its influence on some third element and then by
the influence on that element on the second, the weighted supermatrix must be squared. There are potentially
many third elements. Also, the influence of one element on another can occur by considering a third element
that influences a fourth element, which in turn influences the second element, and so on. Thus, we can have an
infinite sequence of influence matrices: the matrix itself, its square, its cube, etc. When the limit of the average
of a sequence of N of these powers of the supermatrix is taken, the Limit matrix is obtained and this matrix
yields a limit priority of influence of each element on every other element. When priorities are derived for all
comparisons, the local priorities are synthesized to derive a global measure of priority, normally used in making
the final decision. (Saaty 2001a)
A pairwise comparison of nodes is done with respect to the SISP maturity nodes within the ‘Alternative’ cluster.
The SISP maturity nodes (alternatives) are not prioritised among themselves. Instead, their priorities are derived
(synthesised) from the influence of all clusters and nodes with respect to the criteria and subcriteria.
The Consistency of a System
During pairwise comparisons, it is possible to introduce errors by inconsistency in judgements. Logical
consistency is the ability to establish relationships among objects in such a way that they are coherent. Firstly,
the objects are grouped according to homogeneity and relevancy (grapes and marble can be grouped if
roundness is criteria and not flavour). Secondly, the intensity of relationships among objects should be organised
in a logical way (if sweetness is the criterion and honey is judged to be five times sweeter than sugar, and sugar
twice as sweet as molasses, then honey should be taken to be ten times sweeter than molasses; if honey is judged
to be only four times sweeter than molasses, then the judgments are inconsistent).
These errors are distributed among alternatives when the eigenvector is computed and the average is taken over
all transitivities. Consistency can be measured by multiplying the consistency of each matrix by the priority of
its criterion and adding them. This result is then compared with a similar number obtained from random matrices
of the same size. If the number of elements is small, then their relative priorities are large and are less affected
by inconsistency adjustment. For this reason, it is suggested to limit the number of elements to seven in
hierarchical structures. Normally the consistency ratio should be less than 0.10 to avoid concerns about
judgements. (Saaty 2001a).

RESEARCH FRAMEWORK
Very often, organisations found that the assessment of their own weaknesses is a very challenging task (Hackos
1997). It is hard to be objective about ourselves, and it is difficult to recognise that something we have done for
so long in our own way can be done better if done in a different way. And perhaps we would like to know what
the best practices in our industry are, but we have no resources, time or devotion to find it out. For these reasons,
this study proposes measurement of SISP against a benchmark established by SISP researchers.
The research framework is graphically depicted in Figure 3. It is worth to point out the difference between
assessment and measurement in the context of this study.

Figure 3: Schematic Representation of the Research Framework
Assessment and measurement are two separate but related tasks. The role of assessment is: to understand what to
focus on, to define the criteria for assessment, to select a suitable methodology to organise investigations in a
structured way, to compare the collected data to establish a standard for the purpose of judging SISP. The role of
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measurement is: to establish a measuring instrument, to estimate magnitudes of quantities and relations relative
to a particular focus of assessment, to quantify the assessment results as a single overall measure. Thus, the
measurement is the collection of information relative to the measuring instrument and the assessment is the use
of the collected information to make a judgment relative to SISP objectives or goals.
Despite a plethora of SISP studies, very few attempts were made to describe the evolution of SISP as a planning
process per se. Instead, an overall function of IT is investigated and the stages of IT growth are explored. The
narrative descriptions of each level of SISP maturity is not precise enough to capture all kinds of interactions
and to express different levels of planning in such (weighted) a form that can be of practical use. Thus, the need
for a precise criteria/factors definition for the SISP maturity levels evaluation is of paramount importance. This
is rather a tedious than a difficult task as the SISP literature offers a plethora of SISP success factors. Much
harder is finding out the influence of each factor on the different stages of SISP maturity. The output of this
exercise is the weighted SISP constructs as well as the weighted SISP maturity stages. Also, the measuring
instrument is devised for each of the identified SISP constructs. The highest ranked SISP maturity stage is the
benchmark, which has all factors weighted. The measuring instrument is then used to collect SISP empirical data
in an organization for comparison with the benchmark.
The use of AHP/ANP methods makes possible operationalising of this framework. More detailed explanation
follows in the next section. To recapitulate, to assess the SISP maturity levels for the surveyed organisation it is
necessary: (1) the model based on the relative measurement for the ranking of SISP maturity stages, and (2) the
model based on the absolute measurement (in combination with benchmarking) for rating an organisation in
terms of SISP maturity.

APPLICATION OF AHP/ANP METHODS
The following steps need to be followed to perform the relative measurement for the ranking of SISP maturity
stages and the absolute measurement (in combination with benchmarking) to assess the SISP level of an
organisation.
Application of Relative Ranking
The SISP planning maturity levels need to be derived from the literature review. For example, they could be
logically ranked from the rank 1 (the least mature stage) to the rank 5 (the highest stage of SISP). However, the
relative importance of each SISP maturity stage is not known (on a scale 0 to 1). To obtain the relative ranking
of each SISP stage, prioritizing the SISP criteria and subcriteria as well as all elements involved is needed.
Priorities can be found by pairwise comparisons in respect to relevant criteria. SISP maturity stages
(‘Alternatives’) should be used to prioritize each element (node) with respect to the subcriteria. In this process
ratio scales (Table 1) are used. Then, the overall synthesis will provide the relative ranking for each maturity
stage. The obtained scores will be in the range from 0 to 1.
Application of Absolute Rating combined with Benchmarking
The highest ranked SISP stage is used to calculate ratings. This structure is already weighted which dramatically
shortens the number of judgments required. A specific intensity scale needs to be defined for each node (SISP
construct element) of this structure. The scales are the same as ones used for the measuring instrument. When
performing Rating, the nodes are called criteria as they are prioritised during the relative ranking; the scales are
called criteria categories; and the ‘Alternatives’ are the organisations. Because the organisations are not
exhaustive and there may be others that are better or worse, the establishment of the best possible alternative,
known as the ideal is required. This ideal alternative (best on every criterion) is used as a Benchmark to compare
each of other alternatives (organisations) with it in terms of SISP maturity. The main benefit of benchmarking is
that a rank order of these alternatives will not be affected even if some of the existing alternatives are deleted or
new ones introduced. When the whole model is synthesised, this benchmark organisation scores the highest rate
(1). To summarise this step: a new Rating model is established by defining the scale for each prioritized node
and establishing one ‘alternative’ which is the benchmark organisation.
Now the assessment of SISP maturity for real organisation(s) can be performed. This is a process of building a
ratings spreadsheet where the alternatives are the organisations and criteria categories (scale scores) are obtained
from the questionnaire. The compared SISP will score certain weight against the benchmark on every criterion.
When the model is synthesized, the result obtained is an overall score for the compared organisation. This result
is then compared with the benchmark to assess the degree of how close (or far) is the organisation from
achieving the highest level of SISP maturity. The score obtained (for example, 0.47) has no straight indication of
the maturity level of the assessed organisation; it needs to be manually compared with scores obtained for each
SISP maturity level or this process can be automated by using other methods, for example a function in a
spreadsheet.
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Application of AHP/ANP in a Study of SISP Assessment and Measurement in Australia
From a population of 2000 questionnaires sent to Australian organisations (year 2003), a reasonable number of
questionnaires (260) with complete data were received. Having an emphasis on the planning outcomes, the SISP
maturity stages are defined as: Rudimentary Planning, Ineffectual Planning, Attainable Planning - Causing
Federalisation, Sustainable Planning- achieving Adhesion, and Adaptable Planning–achieving Cohesion. These
stages as well as the main criteria (Efficiency, Effectiveness and Manoeuvrability), subcriteria (Content,
Collaboration, Policies, Stakeholders’ Designation, Knowledge Bank, Technology, Time Horizon, and
Viability), and the evaluating factors (a network of inter-correlated SISP factors) are defined in Pita et al.
(2006).
This study was confronted with a huge amount of variables and interactions and the major area of difficulties
was in defining the paired-comparisons. As result of very tedious and exhausted research, supported by
AHP/ANP, the study confidently assigned a single measure for SISP achievement in Australia as well as
provided weighted criteria involved in the assessment process. The results were obtained in accordance with
theoretical expectations and the weights obtained for the SISP maturity levels were in logical order of
importance. In fact, any deviation from the expected result in the case of SISP maturity levels ranking would be
an indication that the mathematics and formulas applied behind the scene were inaccurate or were based on
inconsistent judgement. This paper does not discuss the judgement of the importance of criteria, subcriteria and
the evaluation of nodes against the stages of SISP maturity as this endeavour is a complete, other paper topic.
This paper only presents obtained weights for SISP maturity model as shown in Table 3. If an organisation
scores a total weight of more than 0.46 that organisation is on its way to achieve the highest level of SISP
maturity. To achieve the maturity level 5, an organisation needs as much as twice the score in comparison to the
level 4. This finding is in accordance with the literature that reports that the highest level is very hard to achieve
(Segars and Grover 1998). However, it is acknowledged that the lack of consistency among SISP studies is still
evident and it could cause erroneous conclusions regarding the selection of appropriate assessment criteria,
constructs and the judgement of the importance of the constructs.
Table 3. Final Synthesis of Priorities for SISP Maturity Model
Graphic

Alternatives

Normal

Ideal

Ranking

1 Rudimentary Planning

0.0215

0.0359

5

2 Ineffectual Planning

0.0329

0.0549

4

3 Attainable Planning

0.0696

0.1160

3

4 Sustainable Planning

0.2759

0.4598

2

5 Adaptable Planning

0.6000

1.0000

1

Special attention is paid to the responsiveness or sensitivity of the SISP maturity stages to major criteria and
subcriteria priority changes. The ranking obtained should not be sensitive such that the smallest change in
priority weights can alter the final order of SISP maturity stages. The study used the feature supplied with the
Expert Choice software to conduct sensitivity analysis (Figure 4).
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Figure 4: The SISP Maturity Model Sensitivity Graph for Effectiveness
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Sensitivity is tested by changing the priority of one criterion and keeping the proportions of the priorities for the
other criteria the same so that again they all, including the changed criterion, add to one. This is a what-if type of
sensitivity that allows the selection of any combination of independent variables (Saaty, 2001b). Sensitivity
analysis showed that the model developed is robust. The outcome is very stable and does not change the overall
ranks for any of the main criteria. Figure 4 shows the sensitivity graph for the Effectiveness criteria. This graph
is representative for other criteria as well. Similar sensitivity tests were performed for all subcriteria.
The use of ANP/AHP in a study of SISP assessment and measurement in Australia made a nearly impossible
task to become achievable. However, it should be noted that the overall problem is that a large degree of
subjectivity is involved and subjective judgements on ‘soft’ data lack specific metrics.

SUMMARIES AND CONCLUSIONS
This paper has addressed a recent call within SISP literature for a more holistic approach to SISP and for the
application of new methodologies for SISP evaluation. The study contributes to the SISP body of knowledge by
introducing the analytic thinking theory which combines the deductive and the system approach. The associated
AHP/ANP methodology provides a way of gaining qualitative insights into the relationships of the factors
influencing the SISP process. The suggested framework enables obtaining the weighted criteria which can help
an organisation position itself in terms of stage of SISP maturity. That can help in the identification of areas
which may need improvement, thus providing support for SISP practitioners to rationalise and refine the process
of planning, to move to a higher maturity level or to consolidate the current level.
The use of the AHP/ANP methods reduces SISP complexity in natural and structured ways and overcome the
problem of different measurement scales. A capability to simultaneously use any type of scale to measure
tangibles and intangibles is of a great importance as different scales are needed for the investigation of the SISP
constructs. This is a unique attempt in SISP theory to utilise mathematical theory to elicit judgements and derive
ratio scales. Even more important is a capability of obtaining a valid overall measure of SISP success or SISP
maturity. This study is a pioneering work in this area. It opens the way for SISP thinking beyond the
conventional approaches. Described research framework was successfully applied in a study of SISP assessment
and measurement in Australia.
AHP/ANP is a powerful framework for providing an effective way of prioritising criteria for SISP assessment.
The aim of this paper is to encourage future research towards systematic prioritising of elements of SISP
constructs and prioritising the constructs themselves. Further research in adapting the tools based on this
framework, specifically for the assessment and measurement, could extend the use of the tools for proactive and
reactive (feedforward and feedback) control of SISP processes or for ranking and selection of IT investments.
A dynamic dimension of the framework can be achieved in two different ways when using the AHP/ANP. The
first way is to provide (static) judgements at various time intervals and generate trajectories as functions of time.
The other way is to generate time dependant judgement matrices. This way involves extensive use of polynomial
equations and it is technically very difficult to obtain results if the order of the matrix is more than four. This
study suggests using time snapshots to capture dynamics (i.e. change in judgements about criteria, adding or
dropping the criteria, etc.). Therefore, further improvement of the dynamic dimension of the framework is
suggested as a future area of investigation. Also, fine tuning of SISP constructs for different industry types
would be very helpful to SISP practitioners.
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